US008489949B2

a2 United States Patent

Tiedemann, Jr. et al.

US 8,489,949 B2
Jul. 16, 2013

(10) Patent No.:
(45) Date of Patent:

(54)

(735)

(73)

")

@

(22)

(65)

(60)

(1)
(52)

(58)

COMBINING GRANT,
ACKNOWLEDGEMENT, AND RATE
CONTROL COMMANDS

Inventors: Edward G. Tiedemann, Jr., Concord,
MA (US); Aleksandar Damnjanovic,
San Diego, CA (US); Avinash Jain, San
Diego, CA (US); Durga P. Malladi, San
Diego, CA (US); David Puig Oses, San
Diego, CA (US); Peter Gaal, San Diego,
CA (US); Stein Lundby, Solana Beach,
CA (US); Sandip Sarkar, San Diego,
CA (US); Tao Chen, La Jolla, CA (US);
Yongbin Wei, San Diego, CA (US);
Serge Willenegger, Onnens (CH)

Assignee: QUALCOMM Incorporated, San
Diego, CA (US)

Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 555 days.

Appl. No.: 10/780,824

Filed: Feb. 17, 2004

Prior Publication Data
US 2005/0030911 A1l Feb. 10, 2005

Related U.S. Application Data

Provisional application No. 60/493,046, filed on Aug.
5, 2003, provisional application No. 60/496,297, filed
on Aug. 18, 2003.

Int. Cl1.

G08C 25/02 (2006.01)

U.S. CL

USPC ........... 714/748; 370/331; 370/443; 370/468

Field of Classification Search
USPC 370/331, 443, 468; 714/748
See application file for complete search history.

805

SUBPACKE
RECEIVED?

TRANSMIT NAK ON
F-ACKCH (DTX)

l DTX ON F-RCCH ‘ ‘ DTX ON F-RCCH
890

|

750 "/*

(56) References Cited

U.S. PATENT DOCUMENTS

2,149,518 A 3/1939 Thomas, Sr.
3,470,324 A 9/1969 Harmuth

(Continued)

FOREIGN PATENT DOCUMENTS

1166094 11/1997
1263675 8/2000

(Continued)

CN
CN

OTHER PUBLICATIONS

Written Opinion—PCT/US04/025375, International Search Author-
ity—FEuropean Patent Office, Dec. 22, 2004.

(Continued)

Primary Examiner — Sam Rizk
(74) Attorney, Agent, or Firm — Donald C. Kordich

(57) ABSTRACT

Embodiments disclosed herein address the need in the art for
reduced overhead control with the ability to adjust transmis-
sion rates as necessary. In one aspect, a first signal indicates
an acknowledgement of a decoded subpacket and whether or
not a rate control command is generated, and a second signal
conditionally indicates the rate control command when one is
generated. In another aspect, a grant may be generated con-
currently with the acknowledgement. In yet another aspect, a
mobile station monitors the first signal, conditionally moni-
tors the second signal as indicated by the first signal, and may
monitor a third signal comprising a grant. In yet another
aspect, one or more base stations transmit one or more of the
various signals. Various other aspects are also presented.
These aspects have the benefit of providing the flexibility of
grant-based control while utilizing lower overhead when rate
control commands are used, thus increasing system utiliza-
tion, increasing capacity and throughput.
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